Obesity in the United States is increasing in prevalence, and shows association with 3 many serious, non-communicable diseases [1] . This has motivated an extensive effort to 4 discover causes of obesity and develop methods for prevention and treatment. The high-fat 5 diet (HFD)-fed mouse is a widely used model for diet-induced obesity (DIO) [2] . Compared 6 to the "cafeteria diet," it provides nutrient consistency, and high sucrose diets, unless also 7 high in fat [3, 4] , produce a lean mouse [5, 6] . Although recognized as the best DIO model, a 8 better understanding of the influence of fatty acid (FA) profile would aid in discovery of 9 mechanisms and treatments. To determine the potential of LA vs. SFA to cause obesity, we fed male mice one of three 15 HFDs with a range of LA concentrations (1%, 15%, 22.5%), or a low fat control diet (CON) 16 for 12 weeks. All 3 HFD groups gained more than twice the amount of weight as CON (F (3, 17 44) = 33.58, p < 0.0001). Weight gain of 22.5% became greater than CON at week 1, which 18 persisted for the remaining 11 weeks; 15% and 1% diverged from CON at weeks 2 and 3, 19 respectively ( Figure 1A) . At week 6, weight gain of 22.5% became greater than 1% (p < 20 0.05), and remained so through week 12. Weight gain of 15% was higher than 1% at weeks 21 10 and 12 (p < 0.05). Food intake (F (3, 12) = 4.448, p = 0.0254) and feeding efficiency (F
22
(3, 40) = 4.148, p < 0.0119) trended higher for all HFDs; food intake of 22.5% (p<0.05, 23 Figure 1B ) and feeding efficiency of 15% (p < 0.05, Figure 1C ) were different than CON. All 1 3 HFD (p < 0.0001) groups had a similar body fat percentage, which was higher than CON 2 ( Figure 1D ; F (1, 88) = 743.1, p < 0.0001). 16 41) = 6.056, p < 0.0016). ITT AUC was higher in 22.5% than CON (p < 0.05) and also higher 17 than 1% and 15% ( Figure 2D; Figure 3A ). This 
10
Respiratory exchange ratio (RER), or VCO 2 /VO 2 , followed the VCO 2 pattern; all 3 HFD 11 groups had lower RER than CON during both day and night (p < 0.0001, Figure 3C ; The expression of orexigenic and anorexigenic genes from the arcuate nucleus was groups. mRNA of all neuropeptides trended higher in 22.5%. Expression of Pomc was 1 higher in 22.5% than 15% (p<0.05; Figure 6A ; F (3, 37) = 3.300, p < 0.05), and that of Cart 2 was higher in 22.5% than CON (p<0.05; Figure 6B ; F (3, 37) = 3.259, p < 0.05). Agrp 3 expression was greater in 22.5% than both 1% and 15% (p<0.05; Figure 7D ; F (3, 36) = 4 4.431, p < 0.01)). Figure 8D ) was also 20 not different between groups. Il-6 expression was suppressed in 1% and 22.5% relative to 21 CON (p<0.01; Figure 8B ; F (3, 30) = 6.473, p < 0.01), similar to Ikk. Expression of the 22 adhesion molecule Icam1 was similar between 1% and 15% but was lower in 22.5% than 1 13.22, p < 0.0001) The chemokine Cx3cl1 had similar expression in 1% and 15% and CON 2 expression was lower than 1% (p<0.05) and 22.5% was less than CON (p<0.01) and both 3 1% and 15% (p<0.0001; Figure 8F ; F (3, 29) = 20.08, p < 0.0001). 4 5
Discussion

6
There is a body of working showing LA to be more obesogenic than SFA. In the current 7 study, we showed that LA-rich HFD caused greater weight gain than SFA, although the 8 effect is not as large as the results obtained previously by other groups. In those studies, 9 mice or rats were fed SFA from coconut oil, which resulted in no difference in weight gain 10 and adiposity compared to CON [10] or greater weight gain than CON but much less than The maintenance of glucose homeostasis was affected by HFD and LA. In response to a 6 glucose challenge, all 3 HFD groups responded with similarly impaired glucose disposal 7 relative to CON. This is in agreement with the Randle Cycle [29], whereby the oxidation of 8 fatty acids in mitochondria inhibits that of glucose and by extension cellular glucose uptake.
9
The amount of insulin needed to drive the observed clearance of glucose is unknown 10 because we did not measure blood insulin during the GTT. When a dose of insulin based on 11 body weight was given, however, it had a similar effect on blood glucose for CON, 1%, and 12 15%, but elicited a reduced effect in 22.5%. These results suggest that the 22.5% group 13 would require more insulin in order to achieve a rate of glucose disposal equal to CON, 1% 
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We found that plasma ghrelin levels were lower and leptin levels higher in all HFD 21 groups compared to CON. Ghrelin is an orexigen, and a ligand for the growth hormone 1 plasma leptin suggest that fatty acid type does not strongly affect leptin secretion and 2 confirms its correspondence to adiposity.
3 Food intake was fairly consistent across groups, with only an increase in 22.5% 4 compared to CON; this could be due to higher Agrp expression. A high SFA-containing HFD 5 has been shown to suppress Npy and Agrp expression [40]; the higher SFA content in the 6 1% and 15% groups may explain why they did not have increased expression of either 7 gene compared to CON, while maintaining high food intake during positive energy balance. 
